Many people with MS are young women of childbearing age, for whom pregnancy is often a major concern -particularly now that immunomodulatory treatment is successful and women with MS wish to lead fulfilling and healthy lives. Women with MS are concerned about the effects of MS and MS treatments on pregnancy and the effects of pregnancy on the course of MS. These issues have been discussed previously. 1, 2 There has been less emphasis on the effects of MS on fertility. Fertility is the term that indicates the number of children that are produced, whereas the ability to produce children is referred to as fecundity. However, in common parlance, fertility is used to indicate the ability to become pregnant and for the purposes of this discussion we will use fertility in its common meaning of ability to become pregnant. There have been some reports suggesting that fertility, defined as the number of children that are born to women with MS, is reduced. [3] [4] [5] [6] For people with a medical condition, fertility could be impaired either by health issues (including the effect of therapy) leading to reduced ability to conceive or by social issues such as reduced opportunity to find a partner or a decision to avoid pregnancy because of disability. In MS, it seems probable that social issues are important, and could lead women with MS to have fewer pregnancies even if their ability to conceive is normal. However, some reports suggest that women with MS may have reduced ability to conceive. The ability to conceive is difficult to measure. Abnormalities of the levels of sex hormones and gonadotrophins, of the type that are associated with reduced fertility, have been reported in women with MS. 7 One aspect of fertility is ovarian reserve. One study, using transvaginal ultrasound to evaluate ovarian volume, follicle count and ovarian artery Doppler found low ovarian reserve in MS patients. 8 Anti-Mullerian hormone (AMH) is a peptide hormone that is considered to be a marker of ovarian reserve, unrelated to the menstrual cycle. 9 In this issue, Thone et al. 10 show that AMH levels were lower in young women with relapsing-remitting MS compared with controls. While this is a small study, it provides evidence that women with MS may have reduced ovarian reserve and hence reduced fertility.
Reduced fertility/reduced ovarian reserve in MS could be due to the effects of medications. Usually these are stopped during pregnancy but there is the possibility that there may be some ongoing effect of long term use. However, Thone et al. 10 found that levels of AMH were lower in women who were not already on medications, and they excluded women with previous use of cyclophosphamide or mitoxantrone, suggesting that use of medications is not the explanation for their findings. It could be speculated that reduced ovarian reserve could be due to a neuroendocrine effect of MS. There are some isolated reports of other reproductive endocrine abnormalities in MS, including hyperprolactinaemia 11 and hyperandrogenism. 12 However, this has not been studied in detail.
If women with MS have impaired fertility, this could have an autoimmune cause. One consideration is that autoimmunity, with its associated pathological processes, can generally impair fertility. 13 Another possibility is the specific disorder of autoimmune primary ovarian insufficiency (POI). Thone et al. 10 point out that POI is known to be associated with autoimmune diseases other than MS. POI could possibly arise in women with MS because they have a genetic predisposition to develop autoimmune disease, as the genes that predispose to MS also predispose to other autoimmune diseases. While this theory is attractive, and has some support, authoritative studies from Canada and Scandinavia show that while there is co-occurrence of other autoimmune disorders with MS in women, this is not frequent and, more importantly, not more frequent than in a control population. 14, 15 Another argument against an autoimmune cause is that pathological evidence indicates that MS is primarily confined to the central nervous system. However, reports confirm that one or more organs can be involved with autoimmune disorders with onset prior to onset of MS. 15 This corresponds to the conception that MS immunology involves both organ-specific and systemic components. 16 When reversing the approach, that is, from infertility to the risk of MS, a study found that patients with pain and infertility due to endometriosis had an increased risk of an autoimmune disorder, including MS. 17 If MS were to lead to a biological cause of impaired fertility in women, it might be anticipated that a similar effect would be observed in men. There are few studies of male fertility in MS, and these focus mainly on sexual dysfunction, 18 although one study found that males with MS had reduced semen quality and hypogonadotrophic hypogonadism. 19 Interestingly, Magyari et al. 15 reported that men with MS had significantly increased risk of concomitant autoimmune disorders compared with controls, thus a gender difference was found. Comfortingly, birth outcomes of pregnancies fathered by MS men did not differ from healthy controls. 20 In conclusion, fertility may be an issue in MS. This has clinical implications because if fertility is reduced, this may lead women to use assisted reproductive technology, which is of concern, because this has been associated with relapses of MS. 21 Present results about the prevalence and cause of infertility in MS are scarce, conflicting and show gender differences and thus call for further research.
